Potassium channels cloned from neuroblastoma cells display slowly inactivating outward currents in Xenopus oocytes.
Messenger RNAs (mRNAs) specific for NGK1 and NGK2 potassium channels were synthesized from complementary DNAs (cDNAs) that had been cloned from mouse neuroblastoma x rat glioma hybrid NG108-15 cells. Outward pottasium currents were evoked by 5 s depolarizing voltage commands in Xenopus oocytes injected with NGK1- or NGK2-specific mRNAs. The NGK1 or NGK2 currents showed different activation and inactivation kinetics, and different pharmacological sensitivities. The threshold potential for activation of the NGK2 current (-14 mV) was more positive than that for the NGK1 (-36 mV). The NGK2 current showed faster inactivation during a 5 s depolarizing pulse than did the NGK1 current. Inactivation was best fit by time constants of 0.37, 1.5 and 19 s for the NGK2 current and 4.4 and 19 s for NGK1. Extracellularly applied tetraethylammonium chloride (TEA) was 1000 times more potent on the NGK2 current than the NGK1 current. Furthermore we examined outward current following co-injection of an equal amount of mRNAs for NGK1 and NGK2. The timecourse of inactivation differed from either alone or from a simple sum of the two individual currents. TEA sensitivity could not be explained by summation of the two homomultimeric channels. These findings suggest that both NGK1 and NGK2 proteins assemble to form heteromultimeric K+ channels in addition to homomultimeric K+ channels. NGK2 channels and the heteromultimeric channels may be responsible for the native transient outward current with slow inactivation in NG108-15 hybrid cells.